Supplemental Figures and Legends:
Transcription analysis of imprinted genes (H19, Igf2, Gtl2 and Dlk1) in DKO-AG-haESCs and normal AG-haESCs. Note that the transcription levels of H19 and Gtl2 in AGH-OG-3 were decreased after removal of H19 and IG DMRs. In contrast, the transcription levels of Igf2 and Dlk1 in AGH-OG-3 were increased after removal of H19 and IG DMRs. The expression values (means ±SD) were normalized to that of Gapdh. The experiments were repeated for three times. (E) Bigwig track of Gtl2 and H19. RNA-seq of WT AG-haESCs and DKO-AG-haESCs reveals a low expression level of Gtl2 and H19 in DKO-AG-haESCs compared with WT AG-haESCs. (F) Methylation of H19-Igf2 and Dlk1-Dio3 cluster regions. The heights of vertical grey lines represent the read depth for CpG sites, with at most 30 reads. The heights of vertical red lines represent methylation levels for methylated CpG sites, ranging from 0 to 1. (G) Methylation profiles of DKO-AG-haESCs, WT AG-haESCs and round spermatids based on imprinted genes (Yamaguchi et al., 2013) . Passage number is indicated in bracket. (E) DNA sequence of PCR products amplified from p53, p63 and p73 genes of one SC pup generated from p53-TKO-DAH-1 and one SC pup from p53-TKO-DAH-2. Two peaks can be observed in the sequences of the SC pups carrying heterozygous mutations in p53, p63 and p73. a: AG-haESCs generated in this study.
Supplemental Tables:
b: AG-haESCs generated in our previous study (Yang et al., 2012) 
Mismatchs are highlighted with underlie. PAM is marked in blue. N: non-indel mutation. Y: indel mutation. Polm check-R CGTACCGCAACCGCGAAGTA Polm check primer
Supplemental Experimental Procedures Bisulphite Sequencing
Genomic DNA was extracted from tails or FACS-derived AG-haESCs by pretreating with proteinase K lysis, followed by phenol-chloroform extraction. Bisulphite conversion was performed in agarose beads as described (Hajkova et al., 2002) or EZ DNA methylation Gold kit (ZYMO Research). The PCR products were cloned into pMD19-T vectors (Takara) and individual clones were sequenced by Invitrogen, Shanghai. Bisulphite primer information is presented in Table S4 .
Quantitative Reverse Transcription PCR
Total RNA was isolated from the cells or organs using Trizol reagent (Invitrogen).
One microgram of total RNA was reverse transcribed using a First Strand cDNA Synthesis kit (TOYOBO). Real-time quantitative PCR reactions were set up in triplicate using the SYBR Green Realtime PCR Master Mix (TOYOBO) and run on a Bio-Rad CFX96. All the gene expression levels were normalized to the internal standard gene, Gapdh. The primer sequences are listed in Table S4 .
Cobra Assay
Approximately 100 ng of the purified PCR products was digested with restriction enzyme. TaqI (T/CGA) was used to digest bisulfate-treated IG-DMR for its methylation analysis. were individually obtained and used for further analyses as described previously (Yang et al., 2011) . Briefly, sequence reads were uniquely aligned to the mouse mm10 genome by Tophat2 (version 2.0.9) (Kim et al., 2013) with up to two mismatches. Normalized gene expression levels were determined in units of RPKM (Reads Per Kilobase per Million mapped reads). For visualization, Bigwig files were generated using UCSC bedGraphToBigWig from Bedgraph files, which were generated using genomeCoverageBed_2.13.3 from Tophat generated Bam files. An unsupervised hierarchical clustering for all genes or imprinting genes was individually performed in cluster 3.0 (de Hoon et al., 2004; Eisen et al., 1998) .
RNA-seq and Gene Expression Analysis

Reduced Representation Bisulfite Sequencing (RRBS)
RRBS library were generated from MspI-digested genomic DNA and subjected to sequence with Illumina HiSeq 2000 as previously described, with some modifications (Gu et al., 2011a) . All sequenced reads were mapped against the mouse genome mm10 with Bismark (version 0.12.2) (Krueger and Andrews, 2011) . The methylated CpG sites were extracted by bismark methylation extractor script. CpG sites covered by at least 5 reads were chosen for further analyses. Integrative Genomics Viewer (IGV) (Thorvaldsdottir et al., 2013) was applied to visualize the pattern of methylation at CpGs. The methylated level was calculated by C/(C+T) for each CpG
site. An unsupervised hierarchical clustering for methylated CpG sites identified in all six samples was performed by cluster 3.0 (de Hoon et al., 2004; Eisen et al., 1998 ).
The promoters of imprinting genes with at lease four CpG sites that were covered with at least five reads were selected for subsequent analyses. Promoters were defined from -1.5kb to +1.5 kb of RefGene transcription start sites. The methylated levels of imprinting gene promoters were calculated by C/(C+T) and an unsupervised hierarchical clustering for methylated CpG sites in imprinting gene promoter regions was performed by cluster 3.0 (de Hoon et al., 2004de Hoon et al., 2004 Eisen et al., 1998) .
